ABSTRACT

BACKGROUND: FMX103 1.5% is the first and

only topical minocycline foam that is approved

for the treatment of papulopustular rosacea in
adults. OBJECTIVE: We sought to characterize the
safety and pharmacokinetics of minocycline under
maximal-use conditions of FMX103 1.5% in subjects
with moderate-to-severe rosacea. METHODS: This
Phase |, single-center, nonrandomized, open-
label, single-period pharmacokinetics and safety
evaluation study evaluated multiple-dose, topical
administration of FMX103 1.5%. Twenty subjects
meeting study inclusion/exclusion criteria had ~2
grams of FMX103 1.5% applied to the full face once
per day for 14 days. Blood samples were collected
30 minutes prior to study drug application on
treatment Days 1,2, 6,9, 11,12, and 14, and also
at2,4,8,12,16, and 24 hours post-administration
on treatment Days 1and 14. RESULTS: Following
topical application of a 2-gram maximal-use dose
of FMX103 1.5% for 14 days, minocycline plasma
concentrations were low. Overall, trough levels were
approximately 0.5ng/mL from 24 hours after the
first dose through 24 hours after the last dose on
Day 14, indicating that steady-state levels appear
to have been reached within the first day of dosing.
Daily application of FMX103 1.5% was generally safe
and well-tolerated by all subjects. CONCLUSION:
Once-daily topical application of FMX103 1.5%

did not lead to appreciable systemic exposure or
accumulation of minocycline, suggesting that it is a
viable treatment option for papulopustular rosacea.
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Papulopustular rosacea is a chronic
dermatologic condition that predominantly
affects the face.' In the United States, the
estimated prevalence of rosacea of all types
ranges from 1to 5 percent, with as many as
16 million people being affected.? Caucasians
with fair, sun-sensitive skin, particularly
those of Celtic or Northern European descent,
appear to have the greatest risk for rosacea,
and women are more commonly affected than
men."?

Rosacea is a syndrome of undetermined
etiology characterized by both vascular and
papulopustular components predominantly
involving the face and occasionally the
neck and upper trunk.™ Clinical findings
include mid-facial erythema, telangiectasia,
papules and pustules, and sebaceous gland
hypertrophy.'*# Secondary symptoms may
include itching, stinging, and burning,
along with patients’ complaints of increased
sensitivity of the facial skin.>* The cosmetic
disfigurement associated with rosacea has a
strong psychosocial impact that can negatively
affects a patient’s emotional health and quality
of life.3¢

Numerous triggers can precipitate the
clinical manifestations of rosacea, including
exposure to ultraviolet light, extremes of hot
or cold temperatures, and the consumption

of alcohol, hot drinks, and/or spicy foods."*
Patients are generally advised to avoid known
triggers or provocation factors.">’

First-line treatment for inflammatory
papules/pustules of rosacea often initially
involves a combination of light devices,
topical, and/or oral therapy, followed by
a single therapy to maintain remission.®
Topical therapies approved by the United
States Food and Drug Administration (FDA)
for inflammatory papules/pustules of rosacea
include 15% azelaic acid, 1% metronidazole,
1% ivermectin cream, and 10% sodium
sulfacetamide. Oral therapy includes an
FDA-approved modified-release doxycycline
involving a subantimicrobial dose, off-label oral
antibiotics (including tetracycline, minocycline,
and doxycycline), and oral isotretinoin.®
Topical treatments are often used as initial
therapies for mild or moderate rosacea, while
systemic oral therapies are often utilized as
monotherapy or in combination with topicals in
moderate-to-severe cases."”? Oral tetracyclines,
such as doxycycline and minocycline, in
particular have been the predominant class
of systemic medications used in rosacea
therapy.”*'® However, these agents have
been associated with systemic adverse effects
involving the gastrointestinal tract and other
body systems. Such effects from oral antibiotics
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FIGURE 1. Study design; tx end: end of treatment

TABLE 1. Baseline Demographics and Disease
Characteristics

VARIABLE

FMX103 1.5% (N=20)

Age (years), mean (SD) 47.3(17.5)
Sex, n (%)

Male 6(30.0)

Female 14 (70.0)
Race, n (%)

White 20(100.0)
BMI (kg/m?), mean (SD) 30.3(7.73)
Time since rosacea onset
(months), mean (SD) LIS
IGA score, n (%)

3 — Moderate 18(90.0)

4 —Severe 2(10.0)

BMI: body mass index; IGA: Investigator’s Global

Assessment; SD: standard deviation

may be circumvented by topical therapy.

FMX103 1.5% is a novel, topical foam
formulation of minocycline that was
developed to facilitate improved local
delivery of minocycline to affected skin
while limiting systemic exposure and
associated systemic adverse events. The
safety and efficacy of FMX103 1.5% for the
treatment of papulopustular rosacea have
been demonstrated in one Phase II'" and two
Phase 11" randomized, double-blind, vehicle-
controlled studies. Subjects who were treated
with FMX103 1.5% for 12 weeks exhibited
significantly greater reductions in inflammatory
lesions and significantly greater improvements
in Investigator’s Global Assessment (IGA) scores
than patients who received vehicle, starting
as early as four weeks into treatment.” In
these studies, FMX103 1.5% was found to be
generally safe and well-tolerated."" Equally, a
recent open-label study demonstrated that the
favorable safety profile of FMX103 1.5% was
maintained over an extended treatment period
lasting for up to one year.”

Itis important to understand the level of
systemic exposure to minocycline from FMX103
1.5% use at dosing multiples significantly in

H o

excess of the expected mean daily product
consumption to better characterize the safety
profile of this novel topical treatment. In this
regard, the purpose of this Phase | open-

label study was to evaluate the safety and
pharmacokinetic (PK) profile of minocycline
under maximum-use treatment conditions
during 14 days of once-daily dosing in subjects
with moderate-to-severe facial papulopustular
rosacea.

METHODS

Study design. This was an open-label
study designed to characterize minocycline
PK and evaluate the safety of FMX103 1.5%
after once-daily administration for 14 days
(Figure 1) under maximum-use conditions in
healthy subjects, aged 18 years or older, with
moderate-to-severe facial papulopustular
rosacea. Eligible subjects included nonsmoking
male subjects and nonpregnant female subjects
with a history of erythema and/or flushing on
the face who agreed to minimize their exposure
to external rosacea triggers during the course
of the study. Subjects with any skin condition
or excessive facial hair that would interfere
with the assessment of rosacea were excluded
from the study, as were subjects with a history
of hypersensitivity or allergy to minocycline or
those with a history of ocular rosacea. Subjects
were also excluded if, within 1to 6 months of
screening (dependent on the type of therapy),
they had received oral or topical retinoids,
systemic antibiotics or corticosteroids, or any
substance known to be a strong cytochrome
P450 inhibitor or had initiated use of oral
estrogens or contraceptives.

Approximately 2 grams of FMX103 1.5% were
applied topically to the full face, regardless of
whether the area was affected by rosacea, once
daily from Days 1to 14 (Figure 1). The study drug
was administered in the clinic by clinic personnel
at approximately the same time each day;
however, on some days, subjects were permitted,
with the permission of the investigator, to apply
the study drug at home. On the day prior to

initial dosing, subjects checked into the clinic,
where they were domiciled until approximately
24 hours after study drug administration on

Day 2. 0n Day 1, blood samples for PK analysis
were obtained 30 minutes prior to study drug
application, and then again at 2, 4, 8, 12, 16,
and 24 (Day 2) hours post-application. On Days
6,9, 11,and 12, blood samples were obtained
30 minutes prior to application of FMX103 1.5%,
and subjects were permitted to leave the clinic
one hour after study drug application. Subjects
checked into the clinic again on the evening of
Day 13, where they were domiciled until Day

15 after completing all final visit assessments
and procedures. On Day 14, blood samples

were collected 30 minutes prior to study drug
application, and then again at 2, 4, 8, 12, 16, and
24 (Day 15) hours post-application. Additional
blood samples for PK analysis were obtained at
approximately 24-hour intervals after the Day 14
final study drug application on the mornings of
Days 16,17, and 18.

This study was conducted in accordance with
the principles of the Declaration of Helsinki, in
compliance with the approved protocol, Good
(linical Practice, and applicable regulatory
requirements. All subjects provided written
informed consent prior to their participation.

Pharmacokinetics and safety
measurements. For each subject, 6mL of
blood was collected at each of the 22 time
points (~132 mL total) for determination
of plasma minocycline concentration.
Minocycline concentrations were determined
using chromatographic separation on a
(8 column using gradient conditions with
liquid chromatography with tandem mass
spectrometry (LC-MS/MS) detection according
to validated methodology. The lower limit of
quantification (LLOQ) was 0.257ng/mL, and
any value below the limit of quantification
(BLQ) was set to 0 for the purposes of PK
parameters calculation. Plasma concentration
data for minocycline from Day 1and Day 14
were used to calculate PK parameters using
noncompartmental methods. The plasma
concentration values were summarized by
sampling time point for all subjects using
descriptive statistics. Determination of steady
state was performed by comparison of plasma
levels on Day 1, 24 hours postdose; on Days 6, 9,
11,12, and 14, predose; and on Day 14, 24 hours
postdose.

Safety was evaluated based on reports of



treatment-emergent adverse events (TEAEs),
results for clinical laboratory tests, physical
examinations and vital signs. Adverse events
(AEs) were recorded if they were reported
spontaneously by the subject or observed by
the investigator. Scores for rosacea severity were
based on the IGA scale (5-point scale ranging
from 0=clear to 4=severe).

Statistical analysis. No formal statistical
determination of sample size was performed.
A sample size of 20 subjects was considered
sufficient to characterize the PK characteristics
of topically applied minocycline. Two analysis
populations were defined: 1) the all-treated
population (all subjects who used the study
drug at least once) and; 2) the PK population (all
subjects who completed the study and had any
PK data on Days 1-2, 6,9, 11, 12, or 14-18). All
summaries except summaries of PK data were
based on the all-treated population.

RESULTS

Baseline demographics and disease
characteristics. In total, 20 subjects were
enrolled in and completed the study. All 20
subjects were included in the all-treated and
PK populations; both analysis populations
were identical. Overall, subjects were 47.3
years of age, all were White (100.0%), and the
majority were female (70.0%) (Table 1). At
baseline, the majority of subjects (90.0%) had
a rosacea severity score by IGA of 3 (moderate)
and 2 (10.0%) subjects had a score of severe
(IGA=4); the mean time since rosacea onset was
approximately 21 years (254 months).

Extent of exposure. All 20 subjects
received a single, approximately 2-gram topical
application of FMX103 1.5% per day for 14
consecutive days, for a total of 14 applications.
The mean (SD) total dose applied to subjects was
27.94(0.114) grams (range: 27.7 to 28.1 grams).

Pharmacokinetic evaluation. Minocycline
was quantifiable in the plasma of all subjects
except for one where all minocycline plasma
concentration measurements were BLQ. The
reason for the lack of detectable levels of
minocycline in this subject’s samples was not
determined. This subject was included in the
descriptive statistics of plasma minocycline
concentrations; however, no PK parameters
could be calculated. Another subject had a
measurable concentration (0.909 ng/mL)
before dosing on Day 1, but the source of this
minocycline was not determined, and the low

TABLE 2. Summary of PK Parameters

PK PARAMETER

Conax (ng/mL) 1.30(0.916)
Toax () 11.8 (4.07)
AUCoc (ng*h/mL) 213(16.2)
G (ng/mL) 0.863 (0.643)
AUCyy (ng*h/mL) 22.5(16.2)
Racc NA

NA: Not Applicable
AUCq_,,: area under the concentration-time curve from time zero (predose) through 24 hours; AUC,_uc: area under
the concentration-time curve from time zero (predose) to the time of last determinable concentration; C: plasma
minocycline concentration 24 hours after application of FMX103 1.5%; Crax: maximum observed plasma concentration;

ALL SUBJECTS (N=19?)

0.745(0.543)
9.5(3.82)
23.1(34.1)

0.566 (0.424)
15.8(11.4)

0.772(0.342)

PK: pharmacokinetic; Rucc: accumulation ratio; SD: standard deviation; Tr,.,: time to maximum measured plasma

concentration

2Data from 1 subject could not be included in the descriptive statistics of PK parameters as all minocycline measurements

R

FIGURE 2. Plasma concentrations of minocycline on Days 1and 14 following FMX103 1.5% application

LLOQ: lower limit of quantification; SD: standard deviation

Note that Day 1 plasma concentrations were collected up to 24 hours post-administration (i.e., up to predose on Day 2)

level was not considered to have an effect on PK
assessments.

Plasma PK parameters of minocycline are
presented in Table 2. The terminal-phase rate
constant and Ty, were not summarized for the
PK population as these parameters could only
be determined for one subject. PK parameters
of minocycline were generally similar after daily
application of FMX103 1.5% on Days 1and 14
(Table 2). The mean values for the maximum
observed plasma concentration (Cy,.) were
1.30ng/mL and 0.75ng/mL on Days 1and 14,
respectively (Table 2). The mean AUCy.,, was
approximately 22.5ng*h/mL on Day 1 and
15.8ng*h/mL on Day 14 (Table 2). Once-daily
dosing of FMX103 1.5% was associated with
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amean accumulation ratio of 0.772 on Day 14
(Table 2).

Following topical administration of the
maximum-use dose (2 grams) of FMX103 1.5%,
minocycline plasma concentration increased
until 8 to 12 hours on Days 1and 14 (Figure 2).
Plasma concentrations of minocycline were low
throughout the treatment course and remained
consistent with minocycline pharmacokinetics
obtained after a single 2-gram dose of
FMX103 1.5% (Figure 2). Trough levels were
approximately 0.5ng/mL overall, from 24 hours
after the first dose through 24 hours after the
Day 14 dose, with mean (standard deviation
[SD]) values ranging from 0.342 (0.370) ng/mL
t00.777 (0.664), indicating that steady




FIGURE 3. Trough plasma concentrations of minocycline in subjects treated with FMX103 1.5%
LLOQ: lower limit of quantification; SD: standard deviation
*Predose

%24 hours postdose

The time of sample collection on Days 2 and 15 is relative to the dose application on Days 1and 14, respectively.

TABLE 3. Summary of TEAEs

Subjects with any TEAE, n (%)
Number of TEAEs®
Subjects with any treatment-related TEAE, n (%)
Number of treatment-related TEAEs®
Subjects with any serious TEAE, n (%)
Number of serious TEAEs
Subjects with any severe TEAE, n (%)
Number of severe TEAES
Subjects with any TEAE leading to discontinuation, n (%)
Number of TEAEs leading to discontinuation
TEAE, treatment-emergent adverse event

*Arthralgia (moderate severity), headache (mild severity)
*Headache

state appeared to be reached within one day
(Figure 3).

Safety assessments. AEs are summarized
inTable 3. One subject (5.0%) reported a total
of two TEAEs (moderate arthralgia and mild
headache). No deaths occurred during the
study. There were no serious TEAEs, severe
TEAEs, or TEAEs that resulted in withdrawal of
study drug or dose reduction during the study.
One TEAE (headache) was considered possibly
related to study drug.

Changes in individual subjects from baseline
to post-baseline were analyzed for hematology
and chemistry parameters. There were no
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FMX103 1.5% (N=20)

clinically significant findings in any subject. No
TEAEs associated with laboratory abnormalities
or vital signs were reported. No new or
worsened abnormalities since screening were
reported at the Day 13 physical examination for
any subject.

Five subjects had an IGA score on Day 13 that
was different from their baseline score: two
subjects had a score of “severe” at baseline that
decreased to “moderate” on Day 13, and three
subjects had a score of “moderate” at baseline
that decreased to “mild” (IGA=2) on Day 13.

DISCUSSION

This Phase | study evaluated the safety and
pharmacokinetics of minocycline in a multiple-
dose, once-daily topical administration of
FMX103 1.5% under maximum use treatment
conditions. The PK results demonstrated
minimal systemic absorption of minocycline
following approximately 2 grams once-daily
application of FMX103 1.5% for 14 days. Overall,
minocycline levels were low across the study,
with steady-state levels being achieved within
the first day of application of FMX103 1.5%.

There was no evidence of accumulation of
minocycline over the 14 days of treatment.
Minocycline levels prior to the first application
of FMX103 1.5% were detectable in one
subject; however, the source of this was
undetermined and considered to have no
impact on the interpretation of results.

Overall, daily application of approximately
2 grams of FMX103 1.5% for 14 days was safe
and well tolerated by these study subjects with
facial papulopustular rosacea. There were only
two TEAEs reported from one subject; neither
TEAE was considered serious or severe or led
to study discontinuation. Oral tetracycline-
class antibiotics are known to cause
hyperpigmentation in many organs, including
the skin, nails, and oral cavity. The most
common adverse effects of oral minocycline
include fatigue, dizziness, and itch.™ These
systemic effects were not seen in this study
of topical minocycline foam. There were also
no reported cases of autoimmune conditions,
such as drug-induced lupus-like syndrome,
nor of skin and hypersensitivity reactions, as
have been associated with oral minocycline."
Additionally, there were no findings of clinically
significant abnormalities of laboratory values
or vital signs in any subjects, and rosacea
symptoms did not worsen after 14 days of
treatment with FMX103 1.5%.

CONCLUSION

Overall, the PK results of the Phase | study
showed that once-daily topical application
of FMX103 1.5% did not lead to appreciable
systemic exposure to minocycline. These results
are consistent with the favorable safety profile
that has previously been demonstrated in
Phase Il and Phase Ill trials with FMX103 1.5%.
Thus, this study provides further support for
the use of FMX103 1.5% as a valuable, topical
treatment option for patients with rosacea.
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